Behavioral effects of elevated expression of human equilibrative nucleoside transporter 1 in mice.
Adenosine concentrations are regulated by purinergic enzymes and nucleoside transporters. Transgenic mice with neuronal expression of human equilibrative nucleoside transporter 1 (hENT1) have been generated (Parkinson et al., 2009 [7]). The present study tested the hypothesis that mice homozygous and heterozygous for the transgene exhibit differences in hENT1 mRNA and protein expression, and in behavioral responses to caffeine and ethanol, two drugs with adenosine-dependent actions. Real time polymerase chain reaction (PCR) was used to identify mice heterozygous and homozygous for the transgene. Gene expression, determined by real time PCR of cDNA reverse transcribed from cerebral cortex RNA, was 3.8-fold greater in homozygous mice. Protein abundance, determined by radioligand binding assays using 0.14nM [(3)H]S-(4-nitrobenzyl)-6-thioinosine ([(3)H]NBTI), was up to 84% greater in cortex synaptosome membranes from homozygous than from heterozygous mice. In western blots with an antibody specific for hENT1, a protein of approximately 40kDa was strongly labelled in cortex samples from homozygous mice, weakly labelled in samples from heterozygous mice and absent from samples from wild type mice. In behavioral assays, transgenic mice showed a greater response to ethanol and a reduced response to caffeine than wild type littermates; however, no significant differences between heterozygous and homozygous mice were detected. These data indicate that the difference in ENT1 function between wild type and heterozygous mice was greater than that between heterozygous and homozygous mice. Therefore, either heterozygous or homozygous hENT1 transgenic mice can be used in studies of ENT1 regulation of adenosine levels and adenosine dependent behaviors.